Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001 -35751 1 

(43)Date of publication of application : 26.12.2001 



(51)Int.CI. 




G11B 5/706 






B22F 9/22 








G11B 5/712 








H01F 1/09 




(21 Application number : 


2000-179929 


(71)Applicant 


: FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


15.06.2000 


(72)Inventor : 


AONUMA MASASHI 



(54) FERROMAGNETIC METAL POWDER AND MAGNETIC RECORDING MEDIUM USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium suitable for the 
characteristics of a magnetic resistance type head (MR element) and having good 
electromagnetic transducing characteristics and durability and excellent shelf stability. 
SOLUTION: The ferromagnetic metal powder consists of a metal portion and an oxide layer 
around the metal portion and is characterized in that the metal portion has 25-90 nm average 
major diameter, #25% coefficient of variation of the major diameter and acicular ratio of 3-1 2 
and the ferromagnetic metal powder has >90 A.m2/kg and <120 A.m2/kg saturation 
magnetization os. The magnetic recording medium is formed by providing a magnetic layer 
consisting essentially of the ferromagnetic metal powder and a bonding agent on a substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aforementioned metal part is a ferromagnetic metal powder characterized by for a 
ferromagnetic metal powder being a ferromagnetic metal powder which consists of a metal part 
and an oxide layer which exists in the surroundings of it, for an average major axis being 25- 
90nm, and for the coefficient of variation being 25% or less, and for the average needlelike ratios 
of a metal part being 3-12, and saturation magnetization sigmas of this ferromagnetic metal 
powder being more than 90 A-m2/kg and less than [120 A-m2/kg ]. 

[Claim 2] The magnetic-recording medium which comes to prepare the magnetic layer which 
makes a subject a ferromagnetic metal powder and a binder according to claim 1 on a base 
material. 



[Translation done.] 
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#LT, 7 5 Ri%K±^fc5 I i: SrSt*t5o Cott 
a s U*^o«k*-e»V^BMt«fe»j*-rsr t*s 

B3lHKtt4J|ll»*te^**n5 F e 1 0 Oft«Bfc»b 
5-4 5»l»WSt<, ±5»*U<ttl 0-3 5 
W*SBT?*«o Cott±aoj:5fc-flBS:JISeR l t , l-K- 

[0034] *»we«ffl-e# 5±EoaiaH±Aii»* 

trtt, Fe, CoH^FelOOKiSl:»Lt2 0 
KSSfBWT^fJ^T'A 1, Si, S, Ti, V, Cr, 
Cu, Y, Mo, Rh, Pd, Ag, Sn N S b, T 
e, B a , Sr, W, A u , Pb v Bi, La, Ce, 
Pr, N d . P , Mg, Mn. Z n , Sr. B. C a & 

[0 0 3 5] ^ffc^-^-f h*>«V^Hc*»fk^^#>f 
h fc^feJR ^Stu-T 5 fc «> til*** K T»5g-T 

£ G *^fSPSta F e 2 O s X*<DT^~ Sri" 5 
:t#8WSr*t<t5fcftl:*ffi-Cfc5o SfcaF 
e 2 0 3 ^Fe 3 0 4 , F e O^StM" 5 <k £ tt*fi**"e 

J: 5 d r i tf-e* s 0 

[0 0 3 6] ft*. ff—#>{ V (a-F eOOH) ^ 
^^{f (a-Fe 2 0 3 ) «rW»I^* UTAIWKtt» 



[0 0 3 7] *«M^»8Stt&JRt&*^ifWt*«S:** 

i , Y, %±ajc*> C a , B a , S r , N i #<D&JR 

H:fi|PWt*S5 0-9 0 emu/g-eibSt^flfb 

CoFe 2 0 4 , C o F e 3 0 4 ^F e O x (®lx(i 
1. 3 3 ^ x ^ 2 T% fllaLfiy F e 2 0 3 , Fe 3 0 4 . -< 

15 B#fcj^Lfc^*fcS*'f-3. 

[0 0 3 8] *fc, lfefl4Mtttt;tri* Wf4i(Mt»* 

*tt, 10-90^S%> ^f^b<{i, 10-8 

0^*%. M^»*U<tt, 2 0-7 0gi%m 

30 8 0fi%, ^L<Hl0-7 0gi%, 3Efc»*b 
<tt, 15-6 0ft%tfc6 o «ttift»lt 
-^*>fc&<B#*t*tt, S»> 10-7 0ft% 
b< ttl 0-6 0^*%, jEt-S 1 ^ b< tt, 15-60 

CA, AFM, 

[0 0 3 9] M»tt^«»*^H:«iSi-54>1R«|, 

4 0 9 #^Bg4 5- 1 8 3 7 2 

0g4 7-2 2 0 6 2^$B, #<£Bg4 7-2 2 5 1 3^ 
#^DS4 6-2 8 4 6 6f^ #^0g4 6-3 
45 8 7 5 5 ^$6, #^Bg4 7-4 2 8 6 -S^*L 

4 7- 1 2 4 2 2 4*^Bg 4 7- 1 7 2 8 4 ^ 
® x #^BS 4 7- 1 8 5 0 9 -g-^a, #^Bg 47-18 

5 7 3 #<^Bg3 9- 1 0 3 0 7*^*, #^rBg 
48-39639 7^H#fF 3 0 2 6 2 1 5^ 

50 [^3 0 3 1 3 4 1^ [5)3 1 0 0 1 9 4^ [^13 2 4 2 
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0 0 5^ 13 3 3 8 9 0 1 4^if{rfE®StlTV->5o 

[ o o 4 o j ^.m^m^<o^mn o . 01-21 

[004 1] ^at4^®*&*ro^ yZf&Bttt 0 . 2 ~ 
0. 8g/raIA!SIU\ 0. 8g/ml iO^V^ 

£ «*&*$:*&®Mt;-r 5 t # (-#;®Mt $ n&v 

ft^SO. 2 g/ml J^/h^t^tW^+^ft^ 

* ihk t± wfi'j i-ts: ft fc t o x &n , m- ffl m £ n# 

xw>tfxi>£<. 'jk*a<r>mmmmmxis*> a 

(4 , m * l < t m&m t <r> m k #ss»* t & 

^mcom^-i, £f;£:L<{40. 0 4-0. 2 5 ,/m, JE 
C:£fSL<f40. 05 — 0. 2 2timffc5, Sfc> IE 
^+4S<OSffii|a$[i, 3 D-M I RAUftl: ■fcS'f'frffi 
£T;£L<i41. 0 — 6. Onm, JglC 
£f*L<(43. OnmKT> tCjifSKIil. 0 — 
2. 8nmffc5. at4SSr«ST"Pj^-rS0iJi: tt 

t±, ^m^.mtm. ^m^^^^^mitm. c r o 

M&%imm&mx3b<>xh7i.mm.j$.. ^»t>fxf©i 
/«e?>^tt*&**^^ft«*«a^^-ti:5 r t hxz 
5, 2MPjci*;^-t(4. ^i4^*a*^^tf^tt^t 

fcn(4\ ^co«^ti, #i-$ijpg$ix?.-<t t^-eii^ev^ 

<o-efoSo Tmtfmw&o^#m.&x&z> tvx. ±m^>m 
M^mmfe * nw&Diz&T £ ^^mm xrm t>m& & 

[004 2] #58t£ffr;fci: LT(4, #J;ii4\ ^JlilHfc 
(4*a-ffc^9 0%«±cOa-T/l-5-?-, fl-T^S^ y 

-t/us-k e-r/i'S-*-, j^-(t:^--r^, ^^da, 
gMt-fey?^ a-gs^. y-^h. awts*. ~ 



05 -geit^*^ c-mtm. mm-><v<?-i±x 

10 ~mk=?z >-te%m&'&*w-ox\^<ox, yttftbtzz 

AK F e^Sr 1-1 0%@^$-ar3tfitlfi#ttSr<g:T$ 

15 Mmitmz&TZitz' 1 7)5^4 lv\ in 

p3^mt4*&*ro^T-tJ--f X(4 0 . 0 0 5 - 1 u mj5S#£ 

20 bV>Wtt^att*&*W*fc^-^-l'XttO. Ol/zm-O. 

«-*A«iWk*t?*)**&-H:» ¥«&**** s 0. 3/zm 
HWIifSK, 0. 2^m«T/4SSbt-»*UV^ ^ 
25 yTTfcftttiltfx 0. 3-1. 5g/ml,»SL<tt 
0 . 4 - 1 . 3g/mlffc5„ *BH4»*©^**tt 
ii^, 0. 2~5ft%, »*b<ttO. 3~3«* 
%, Mtr»*U<(±0. 3-1. 5Mm%XibZ)o 4¥m 
tiifs&TtecOpHiiiiS, 2 — 1 2T?fe5iJS, PHI15. 5 

30 ~ii«B«lcjfSU\ »©*oBETSi:i 

zitmmm (s rer ) i±a^-. 1 — ioom 2 /g, #4 

Kl±5~8 0m ! /g, Hl;»*b< (41 0-8 0 m 2 
/ g Xh 5„ *«ttt&*«>*gfi^^W Xtt 4 0 ~ 1 0 0 
0A^*f^b<, 4 0~8 0 0A^ICff*LV\ DB 
35 P &-7°f-^-7 9 \s— h) £fflWc®tt*f4jii?S\ 5- 
lOOml/lOOg, L<|±10~80ml/1 
OOg, Htvl£f3:L< 142 0 — 6 Oml/100 gXh 
5„ Jtfi(4ii^, 1. 5 — 7, »^L<i4 3 — 6T'fe 

•So Jf^(4tf«, ^ffiff^, *««>^i"n-efcA 

40 V \ #«ffi»*«5 S A (^T7U ^S&) K*SI4 1 ~ 2 
0 m m o 1 /m 2 , L < 14 2 — 1 5 timo 1 /m\ 
$ b< (43 — 8 timo I /tn 2 -CfcSo 

45 5it#»tU^ ine>0*Htft*©*EtiiA 
KMg, Si, Ti, Zr, Sn, Sb, Zn. 

<59^EMa(-4: , 9 J Er<7)^ffi(-^$n-5gf'(li#it Lt. 
!|t(-^mffic^*UV^<Dt4A 1 2 0 3 , SiO z , T i 
50 0 2 , ZrQ 2 , MgO*54:O t rn?3C^7K®?'ft;feT-fe-5 
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tf*. JEMSfSblVDttA 1 2 0 3 , S i 0 2 , Zr0 2 *3± 
[0 0 4 3] T««-fflV^nS*«14«&*<OA*»^« 

£ LTtt, nB?n«x»-*v *>f K ftSI^KH I T- 

10 0, HIT-8 2, F0Xlfia-i«DPN- 
2 50BX, DPN-2 4 5, DPN— 2 7 0 B X, D 
PN-5 5 0 BX. DPN-5 5 0RX, DBN-65 
ORX. DAN-8 5 0RX, ^SlfMftf^yT 
TO-51B, TTO-55A, TTO-55B, TT 
0-55C, TTO-55S, TTO-55D, S N- 

ioo. ^yii»Wt^ysTT-4D, stt 

-30D, STT-3 0, STT-65C, a — Rfeffctt 
a - 4 0 , 7^ XWkWtfc^* ^MT - 1 0 0 S N MT - 
100T, MT - 15 0W, MT - 5 0 0 B, MT — 6 
OOB, MT - 1 OOF, MT - 5 0 0HD s iJMt^Jl 
FINEX-25, BF-1, BF-10, BF-2 
0, ST-M, rafDtt*«SMtftDEF I C-Y. DE 
FIC-R, 0*7xp^UlAS2BM, T102P 
2 5 , ?gfflSS 1 0 0 A, 5 O 0 A, Xi5*nSr«* 

[0 0 4 4] TM\^tf — ^y^"7 v 9 &U&£^tXte%\ 
^»*-e*4«ffi«««giR s Sr~Rf 6 r t , 

[0045] Tm<ni>—^^^ z 7v?(Ds ? M\-xmn. 

50-5 0 0ra 2 /g, ^l<|j:70-400m 2 / 
g, DBPRttiliat, 20-4 0 0ml/100 
g, Jf4l<tt3 0-4 00ml/100gti>5o # 
-*y^7y^Of«tt?gH:M, 5-80nm, » 
Sl<ttl0-50.nm, $ ^ tw£f * L < tt 1 0 — 4 0 

*teo. l — i o«*%, l-ig/ 

<Z>JMtt5fc«£ LTii*^^;/ MBLACKPEAR 
LS 2 0 0 0, 1 3 0 0, 1 0 0 0. 9 0 0. 8 0 0, 



8 8 0, 7 0 0, VULCAN XC-72, 
®!# 3 0 5 0 B, #3150B, #3750B, #39 
50B, #950, #650B, #970B, #850 

B, MA - 6 0 0, MA- 230, #4000, #40 
05 10, npytTy^-^ySCONDUCTEX S 

C, RAVEN 8 8 0 0, 8 0 0 0, 7 0 0 0, 5 7 
5 0, 5 2 5 0, 3 5 0 0, 2 1 0 0, 2 0 0 0, 1 8 
00, 1500, 1255, 1 2 5 0, T9*S— y 

15 tflO'^S'^tt'g'**^) loofiasi^ttsoi 

[0 0 4 6] *fcT*fctt#»in»**rBttteJSC-C, 

*#IB*&*. tfy-f S K3R«MB»*. #J7yftifu 
-1 8 5 6 4^ #BBH8 6 0-2 5 5 8 2 7-^ieifS^n 

[0047] TM<om^n mmtm) > awm • ^» 

[00 4 8] **W^««IE«jJt*fc*3*t5»tM. * 

IB, JKWHtttttIB, SJ£a!»JIB^rnfeo»&«#«ffl 
-e#5« jR^iaH4»JBfc b-Cli, #7*e»ffl«*s-l 

0 0-15 Ot, *¥*&#-?*J& s 1000-20000 
0 , jff * U< (110000— 100000, g^S/^ 
40 5 0 — 1 0 0 OgSOtOTfe^o 

[0 0 4 9] r<^i5 4fe^J<i:Ltlt tfrfbfc^K 

mj/k 7<^^y/^, y/uafc^^rvK ^^i/ 

WIB^«>&. 

[0 0 5 0] Sfc, JRW^tt#flB*fcW:RJ6S»IIBi: b 
50 Ttt7*/— /u»UB, ^**^»J1B, #y frU'^BMb 
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[0051] itoi&<Di&&m^ x o«nfcanaH«H»*«> 

£ BHSJi «:» 5 fc » tt# Jfc C . 

-COOM, -S0 3 M, -OSO3M, -P = 0 (O 
M) 2 , -0-P=0 (OM) 2 , (K±tro#Mtt** 
jj^, ^^ttT/U^y^JR) , -OH, -NR 2 , ~N + 
R 3 (RttflMfc***) . SH, CN, ft 

v\ rcoj; 5&®te^*i3:i 0" 1 - 1 o-^/u/gX 
«F*b<tti o~ 2 -i o- 6 ^^/g-efc^ 0 

5-5 ojti^ffiffl, £?£b< tti o~3 oKfigpco 

[oo5 3]*pw^ #y ^U^SrfliV^J* 
-&tt^9^(BBHttflC36S- 5 0-10 Ot, 5R»f#tJ«^ 1 
0 0-2 0 0 01 W^(10. 05-10Kg/m 
m 2 (0. 4 9-9 8MPa) , *«jftttO. 05-1 
OKg/mm 2 (0. 4 9-9 8MPa) *S#S;Ll\, 

[0 0 5 4] **fl^ffll^^y>fym- h£ bT 

hyi/y^y^r^h, 4, 4* -v^^^u 

— k ^y^y^y-yr^h, tyf uy-i, 
5-^y^r^h, o-f/^yy^yyn- 
K ^y^ny^y^-h, MJ7x^^^y 

h y>f y isr*— hm<D«( ym- hB, r^t 
b o^f y ->7^- h i i: JJ 7;u 3 i; o t^ft , S 
fc, >f y v/7*- hg^liJ:ot4S;tfc*y ^ y 

r*-h«omjiE*n-cv^6i«ia45 4:bTrt, a*#y 

VUf^ttm, 3n^H, an^FHL, 

— h 2 0 3 0, nn^h 2 0 3 h ^ Dt^hM 
R, ^Ut^hMTL, ftffllgi&ttSSL 9*T*— hD 

— 1 0 2, hD - 1 1 ON, 9tr*— hD - 2 
0 0, 0 fe^^^MtSL X* 

[0 0 5 5] ^n^KiKIBflttflc^KttJlAtf/KM: 



a*, #»»k £f® 

05 [00 5 6] MfWMt LTteu ^r/U*/U#y->n*^ 

v (T^*yH4Kswfci — 5» , yr/ua^y^ 

10 ^n^rt^ 7PP7;^/^y '>P^rty {T>V5r>V 
ttjS**l—5» ^^v/!Jpy^^;^777^ 

^ /Ky ^^ui/jfi>ft:tf^yu*S^fls:, 2Ky^h97A' 

2) ; Wa^ffitt^^fiSftilBlteSlKft** (n-tl/7 

2 0) ; ^ttl 2-2 OiO-ISWKl^if 
20 3—1 2<B<£>— ffic^T^^— yu**?>j*SIBlteBfc^^7-/^ 

[0057] ^^(D^x-hmufimmtmmm^^^ 

^x^f/^If^^57^3^ /u£ UTIl^ / — 
25 >K -y#/— 7x/-;K ^<y^/i/7;U3-;K 2 
-^f^7f/^7^^-/K 2 — ^^Sz/Uf'y^/Ua 
— ,K /p t° i/y ^ U ^ -/u^e y 7f y^-r/K 

30 y^vi^— ^/K s -7f/i'7^3-;^ ; ey7/wp 
-/HJ^ ^^u>-^y=i— w^-/y 3-;k 

^^v^vu^y =2— ^y-fey>\ y/nf*^* 

xnmwts ^p^tyi, *-^*>-fi&, 2-3L^vw^* 
35 fy«> 95^y^*, sy*^*, ^f7 9y*, 
/us^sk ^^^Bft. t^^bl a-i^^Bk y/ 

40 [0058] nam^T^t vx<D^mm. 

^rTl/- s-7f;^f7i/-h, -fy7Pb> 
^77l/-F, ^f/l/tux- h, T^/U^^TU— 
h s 3-^f/^f;M77WF, 2-.^^/u^^>- 
/I/^t'T 2-^^fv//Mr7l/-h, ^ 

45 f/^/l/^f - K 2 — ^^•yU^^r v^/U^ y h, 
yf/Mr7l/- h^7^/^^r-b0^fe, ^ 
h^rv/xf;^T7^h, 2 h =*r 1 -7o e° 
/Mf7i/-F, i^/ptvy^y 3-/u^y7f 

50 y^y /uz?s</u* "r— h, fi/yi/t- ^ 
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[0 0 5 9] »ft|E««EflcS:iBaaET-e«ffli- 

[0 0 6 0] mmmt ITS, MfcKT<0fl^«£ttffl 

7/1/3-/^ #y ^U^-f^, /Ky ^Jl3-;K TA-^ 
[0 0 6 1] *»W©«H4JItefflv^feJx«W«l(fcb-C 

m. mt?*^ (Cr 2 0 3 ) , ^T*^h\ AJ6^>f 

T^evK, if^o^, x^y- (^/&# : =*9^yj±t 

4b3M±SL AKP-10, AKP-12, AKP-1 
5, AKP-20, AKP-30, AKP-50, AK 
P - 1 5 2 0, AK P — 1500, HIT-50, HI 
T 6 0 A, H I T 7 0, H I T 8 0, HIT-100, 
0*-ft*X*tt», G5, G7, S-l, Ift^DA 
K, _L*tX3«fc«U B40B, ^ftI*»ltt«WA 8 
0 0 0, WA 1 00 0 0, FfflX|g1±®AT F 1 0 0 , T 
F140, TF 1 8 0tt^*S*(f btlSo ¥*&»*^>T 
X£>0. 0 5 — 3 Mm^t^t^M^fc^ #f 
*b<«0. 05 — 1. 0/imtfc5, 

[0 0 6 2] rftbW«B©^W-*r4«tt#i 0 0S1 

[0 0 6 3] *«W<OK»ia»jK»^»14«^^H[, Su 
iD$it5^*^l«#«^«t±/B^oaSA0»i^*< b, 

KT tt 5-5 0 0 m 2 / g , D B P Rttfttt 10-150 



Oml/lOOg, ^i^&T-^B 5 — 3 0 0 n m, pH 
62-10, -gTMmo. 1-10«*%, 9i/7$SftE. 
JIO. 1-lg/ml, W4U\ **BCfflV^h 
5^^^7y^^»«M^ Ltli*t*y M± 

05 BLACKPEARLS 200 0, 1300, 10 

0 0, 9 0 0, 8 0 0, 7 0 0, VULCAN XC- 
7 2 , Jfl* — JtfVttSL #80, #60, #55, #5 
0 , #35, H»t*tfc*L #3950B, #270 
0, #2650, #2600, #2400B, #230 

10 0, #900, #1000, #95, #30, #40, 
# 1 0 B , MA 2 3 0, MA 2 2 0, MA 77, ^ny 

trrv*— tfvtfcSL conductex sc, ra 

VEN150, 50, 40, 15, ^VifcJJ 
15 -5 0 0, ^yfxy^77^ECDJ-6 0 04^^ 

20 y * Srfl«t»**^aani"r 5 ml \z $> <b ^ C *tt£*!-C5MK 
0 0K*|FB^*f-f-5*tt0. 1-3 0 

25 ^*n*v^) i o oKt«t»L3-2 oitmws 

[0 0 6 4] — Jttfi&fc* — sJ?^9y^tt«r«Seih3PJi: 

[0 0 6 5] ^%n(OttftfBflkttff bT, 3£»#:Jifc 
2^J^±coM^^r^$^-C^5^^fl, ^<D^/& 

ip*,?xyh • ■ !^^-/ H^<^*flcW**&4: b 
Til, 

45 [0 0 6 6] (1) Bttt*»-Xf— JRttlCfflV^bn*^ 

■■tt«fcfc5 5t>K, #^¥1-4 6 18 6 

#H8Bg6 0-2 3 8 1 7 9*^«XtJ t WH! s P2 
50 - 2 6 5 6 7 2-S^*rH*SnTV^S^t«r**D£ES!^ 
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[0 0 6 7] (2) #dS0g6 3-8 8 0 8 O-^fB, 
iftffl^L 2- 1 7 9 7 1 2-2 6 5 6 7 

[0 0 6 8] (3) #1¥2-1 7 4 9 6 5^#H 

e>n*« 

[oo6 9] ^x>yF- ^-^ • h#are»*-t-5 
as^ana* ft < j? * ft***ib*>*ft v wsji &r 

[0 0 7 0] 4««IE»«#<oS:«F*<OS*W:, ii*. 

tt«H:ii** 0. »*L<ttO. 5 — 3 

[0 0 7 1 ] Sfc, WK«f4*XtrttrlB*»tt*K^^ 

tt^SbftV^o r<Di¥^ffi®S, 0. 0 1— 2 Mm, 
£F;£b<i£0. 05 — 0. 5/zmtfc5o 
<0flM4JI« £ y * « «:BW "C fc *> ft l \ 

r<£>J?^teaiif , 0. 1 — 2 »*b<ttO. 3 — 

[0 0 7 2] **W^ttfflSix5X«p#fcB:»fcftiJffitt 
ft<> ii*ttfflSn-CV^5t>^Srfflv^S-i:* s -e#5o 

y r ^ hv ^ k, * y -y ^ h\ * y -y^* >\ * y 

^*A?g, ^^^u^|SftifoAWB«:*lf 5r£7*s 

[0 0 7 3] *»H(OBtt*r*«ifc»riii-SK:H:. 3t«f 
ttwStffite^ii, f'frffisp^ffifiS (Ra) h 
^ffiO. 2 5mm) "CO . 0 MH; L < 

0. 0 2/zmi^T, £fctca*L<0. 0 

sfiS*S/hSV^«lt"eH:ft< . 1 /im^iofi^fi^i 



Wit LTIi> C a , Si, T i ft if^MMbft^jR**^ 

tt, yyu*ft^*»»»lfc»5Rtf*»f b*t6. * 

^l<(15-50Kg/ram 2 (4 9-4 9 0MP 
a) , f>3i^«*|B]«>F-5«tt#*b<tt3 — 3 OK 
g/mm 2 (2 9. 4 — 2 9 4MPa) ~efo 9 , 

as*5£*r±*<ois&t*fti\, 

[0 0 7 4] ^frO^m^n^lftfe-tt/W*" 
^10 0t, 3 0^<O*iDUS*f4»*U<tt3%K 
T\ Sfefca*b<ttl. 5%«T, 8 OX:, 30^ 
15 <7)fRl ! JR3ie^tt»*b<ttl%«T, Sbta4L<tt 
0. 5 0 /o^Kfc§o »»S^H5-10 0 
Kg/mm 2 (4 9-9 8 OMP a) , JHt^SlOO 
— 2 0 0 OK g/mm 2 (0. 98—19. 6GPa) 

20 [0 0 7 5] #««t?fflV^?>Jl5ti*ittttt©tt:* 

h^, ^yyf;^hy, s/^n^^MJ-/;^ y* 

Sf8^!J3^f^7/^ ^y =3— /uv?y ^/v^ 
— tvk ^y 3— /u^e/^^urn— v^^u-v, 

30 ftf <^>^y 3-/l/X-r/^, ^^if^, h/U^^, =3r 
K^Lj^^, ^oo^A, xf uy^n/^t Ky 

35 K, ^tyfot^^ffiff 5 0 

rtt?)#«^»M>ftt) i oo%«»-ctt4<, ^ 

40 0%«K^5c «W^v^**»*«tt^«4 6>fif 
Itti^Wtti^^SI, *S:«*-Ct>*»*fcft 

if sft*r*s-tc!?«i bxfcif fett5^rne><750itcfiBb 

[0 0 7 6] **W^««IE»jK#W:, *«ffi»*Xr± 
50 *«I^SrfflVNT^l»^»b, #8H4»WXtW8i4!&» 
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[0 0 7 7] *«M«)»jSIEfia«{*:oD«tt»l44:«Jti- 

[0078] im&mn, mmmmnuw^m^tz.^ 

t>K^7^yy- (Szegvar 
i) , 7h7^^-« JSai-f Hh'&x h 

a. 

[0 0 7 9] *^WgWSr*fiS;-r5fcfe{c«, t£j|5C9 

itttt>^?»//Tffc5ds, a«!xe-eH:)t«t=-^*n 

^JWW 3 0 W*%et±*«»4 S3 J; V3iiattl&* 1 

0 o wmn l 1 5 ~ 5 o o mmmmaxmrntim 

1 0 6 3 3 8 #BflBg 64-79274 
1E*c£;}xTI>5o &mWX-tZ> #HBS6 2-2 1 2 9 3 

[0080] *?ewv>m$ifzmm&<nm&m<piz$-&th 
jiftKiiiomg/mWffci m&m\z&-&*i 

[0 0 8 1 ] £Ht*ttT*. ±itt)ff*L<B30t 
[0 0 8 2] *«W<o«ftEft*t(*:ttTJB £ X/f 

±£^%kmm\zTm<nw&m*M&m£<oi&< lxm 



[0 0 8 3] z\<D£?/£j7miz£*) y 3fe#W*:±tea#$ 

t>*ffi¥?frtt^QX&!feLfc!K ^fMco^tc:m»fb 
05 fc«J Lt, *»W«?»«IEft««:S:«jSi-5. 
[00 84] fi&ttJf CD 0 . 5 %#VCroSH4*tt 
^ftj^loh tg*|B]i t>M^ L< 14 1 0 0~2 0 0 0 K g 
/mm 2 (0. 9 8-19. 6 G P a ) x SSBf^ttS 
SL<lil~30Kg /mm 2 (9. 8~294MP 

10 a) % m^mmm&v>wmm±<?^7M%ijjm, <mjjfa 

itI*L<ftlOO~1 5 0 0Kg/mm 2 (0. 9 
8~i4. 7Gp a ) , gS«<£>tfJ4Ml§: L< ttO. 5% 

i o ox;&T<D&b®zmzx0)mt&mmi-i.miii 

L<ttl%£tT\ $£>»i:S*L<tt:0. 5%KX fco 
15 HISU<liO. l%«TT'fc5o 

[ o o 8 5 ] &&wv>mnummmz, ¥y**m&. * 
^ *m&tek<D7-~7x*h^xh7 ! --'$'mmm&<D 

20 &&&fok?£%^i>?/i'U&m&cDmmztt\-'Xi-tmz 

m$iXhZ> 0 Kfc, T*«r#WH4Jli:U TJfXcD8£tt 

^-—y<—7^ bmmt&tifc. m&&x- 

25 [0 0 8 6] 

IZW.W-T -5 tf* , »4 - pg^- $ ft 5 t co Xlttz 

[0 0 8 7] C^JS^ll 1 ] 

30 (&m&&mn<D$m) i#ioj©i 5 0 v y v^t> 

i/?\z\. 7m o i / 1 (Dmmr J* 3 5 y h 

A-i:2. 0 m o 1 / 1 ©77^=7* 1 5 ^ y h/KOl 
-g-^^Sft-e^/y y^tooMSr2 Oti L> gij 

35 0 < CCDB£g?m— t^, sit^/^hxtmsr^^^i?^ 

Sr^-T**** (F e 1. 3 5mol/K 
C o jg^tfS 0. 15mol/l, Al *** s 0 . 0 4m 

o i / 1 ) 4 o y y h^sraarabia^ufc. 1 o^mss 

40 -t-SttJRIfcSr^bfc. a*Sr^yv^b, 6 0 5^* 

/450. 7 5mo 1/1 t^ott^^^kSrWLt 
3S^# >9^x, Sg»JScoS«Sr4 O'ClrJpf^b 2^^ 
45 RFLfccO*,. a*SrSftfc«I!3KliaMkRl£:S:ii«)A 1 

i&ibtzbc,?>^ 5p^ft$ftft/5 s 1 10nm, ¥*&£WJ£^ 
50 7X*3bi1tc *fc^»tpT-l 2 Otf3 0 ^AOI^IS.tK^ 
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ttmrnrnzmfe-rzh 1 3 om 2 /gT^ot 0 

[0 0 8 8] b (ty^/UA) SrTk* 

X*2%*7 ]) — t LJt^LooffiSE^n/^hTK^ (C 

1 0 out vt^m<D^^m^x-m^) . m\^?**s 

***** (MgftlO. 5g|5 : h^tfct C 

A7K^(Aim©8. 0£B : y-^^f h^co^irC o 
£«fflfcSS2ttzk*« (F e 3 1&S(4. 0»:^>fh 

*co^t c o^^/^^H-S: 1 o out Lfcefrz^/i'S 

6. 0g(5 : Y^(Omt C o <^^/HR-&thS: 1 0 

TzkT?pH3r8. 5 t LfCo ffltilxK* b 5 %tK^ ^ !J — 

iUi50C-ei flWWtoffcbfc. *iB*ifeU» 

sp^ftttS (nm) 
2 10 0 
HJStfiJ 3 9 0 
mM@\4 8 0 
UttM 5 7 0 

[0090] mmm e j sum 3 1 fswicflbk* is 

5:0. 2%, ^cog£li-4 5t^l^/uW* 
:te£*5fcBfc*«««:l%fc bl 0R*BMMMfcL/to - 

t« * /W»fc# 1 % 4 5 J: 5 JcH5fr*fc*flS * 

[0 0 9 1] [^J£«7] 
*BB»r*ft2 y y F^7^Slw2mo 1/1 F e 
C 1 3 7K^S5 500mli:5. 9 4 m o 1 / 1 NaO 
HtK^S 0 0 m 1 Sra^b3&*S&5^W"C«*nU. as 
JD»T«3E^2 0^WflH*b, «B«r*£fc*tfeLfc« 

2WHKMft#Ufco 7 2B#IB«. «bKT»ft»b, SSfi££r 
b-C»i^(t*«fc"C 1 5 0 0 0 r p rat 1 5 



3 0^»13 6 0lC»r#abJEtC3 0#*P*lUfck« 
ffib2fcfciaieS:5 5 0t^lB#FdJ;bPi»b6 5 

05 t Ltf^Sr^St^bTKiR : 2 0:8 0 CQ;*/*^ 

<9 #;L JE^ 5 P#fW3S7u bfc 0 7X*^rJftboo^ip 

u 3 o ot^si^^Mi^ftatto 

10 0. 2% ^<7)BjSe-4 5'CJ:L^*^fi*S: 
*^^^Loo4 0We2»BMftU 3§fRW**5 
S*5i:»*»flES:l%i:bi oWIBlMMfcUfcc 

15 b7K## i%tft5J;5 KlKBzK&ilMLSi*: 

[0 0 8 9] «t«2-5) »J1 |C43V^-Cy-^ 

20 Jt*ffi«S:*'t-*^^S:«fflb, 36*08 1 fcBWB Kb 

bT bT3ft»ft4fe*»*S:»fco 
¥*S«-#Jfc ifcSeMS (mVg) 

7 13 5 

7 14 0 

6 14 0 

6 15 0 

bfc— -7*-r h^T- ff»gfi8 0nm) <D£tJ&% 
30 Srftiftbfco :(D»*5 0 glr 5 m I <7)|g@7k £riP 
it, 7^fWiCT3 0^IB»?*bfc. 5 0 0m ICO 
JH«*SrttfflbfcT— # — KftV^U, lOOmlttlt 
rJtSr*^ 1 — /utf— XA!3 <£> 2 0 0ml ^3^Xt> 

35 ^-Xtr^S:ac^b^»^lHliRbfc 0 ^®7kS:*Px:^*S 
Ml 2 0 0mia, $bH30^tML 
/Co r^»^8L 1 0 0 0 0 r pmt3 0^1 
t^ltt, j«Wtt^#>r h (sp^tt^S : » 7 0 

40 b, «fi«S:#fco 2 0 0 0 p pm 

[0 0 9 2] h©8*WXM 

HfiofSiEISinmo i/i«$2ai 8 0 
45 m l SrV^Jx, ^aJb^(D^.S^5 0 Cti-^o I!$to 

o2. 4raol/l ^TkSI'fki- h y 9 18 0ml 

5 #ima»ttr Wtoi-*. as*na s & k: 5 ^wat#sr* 

Mb. 8 0ml S:aS*PUl 0^BB«»bfc o 

50 TO. 0 4 8mo 1 / I <£>Na H 2 P0 4 10ml5rS 
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iDU H 2 0 lOmlSriSlDtffeLfco fobfrCtb 

1 2 O^CfcaHRUTfcS*— 7 2BfflB(*«rb 
fc 0 U BD6*S:i*'L^I«»11»3:-C 18 0 0 
0 r pmtl 5&tWSt&&t&V±&fr$:#Xitc -t^i- 

Tfc 0 :i<D J; 9 fcit-fr#lli«3:teffl LTtK^^ 3 9 
igbfco telmo l/17y^^T7X^D^St 

*bfc£r%, ¥^«5^7 0nm, <*#/ 

«H) *5. o, jMAognfiw (Stt«^s?fis 

*7%-C*bfttWt»**«HlfeoF 

hte^-rfsf h*P<DF e £r 1 0 OjglT*%£ 
U C l 0^%^/^ J: 5 
Lfc 0 : (Oi WW too p H ^r^ - bft^b 
Ka^^tcr^^e^TTKSrSSSPbpHSrS. 5 i: b^-r 
h«ffifcCo<fc^4*fc»»bfc 0 ifiii, *ifcU - 
-^*>f h»ft*S2%tftSJ:5fc^1RU jf^boofifc 

Fe^lOOg^/o^LAl^S. Oj^T-%, Fe 3 ^ 
4. SrSSbnU *3RbfcT^^T*S:aS*0 

bpH£8. 5 t bfco ^^94 h*P<DF e £r 1 0 OH 
■?-% b Y *S 6 m*% t ft S «t 5 boo r cD^ffl 

?«*i-ffl^-r y h y u r^^T*Sr 

SSinbTpHS:8. 5 i: bfc 0 SMffifrfltiB* iss*-e 

94 h*it:S3mm©*l!S*iias*ntt*J3:Mfcfflb 

0 0 g«r#«S«5EJFfcl\h^ ii^3 5 0tt'30 
#*nff&U oV^6 5 0t^2^T^-y^SLfc o 
Jfe»caflESr3 5 0°Ci: U ^SrS***b** : 

2 0 : 8 0<0^fc«9«*.lWFna7cbfco ^*^B 
S4bfc<Z>*>S«S:4 7 5°C^ b*fi**K«ID#*5WPW 
astfco b 3 0 onciftofc^ 

fiS^^-loo4 STCSrjHjfcftv^J: 5fc:«fcBMfcb 
fc« 4feBMfcg«tf>»«& 4 5«C i:U &3H»«£l%£ 

ui own*BMbbfc 0 z.(D&t**/i'ffi\ztti,?kft& 

1 % ft 5 i 5 fcSKS* Sr«^t 3 *ooa?ft i: «fc U 
[0 0 9 3] mm&l 8 ] HlfeM 7 <Z>flMfc>f yHI^ 

Og^/o^LTNd^ttSg^/o) Srftfflb, PiMSIO 



[0 0 9 4] [|gj£09 9] ^SS^iJl ^V^^-^ h 

oj:5fc*jEbfc 0 mkr^^-v^mm (Mil 

4. o£f$ : h^o^i: c o^^e/u^H-S: l 0 

10 7k**(Y»»12. 0St:y-^h^»tCo(Z) 

^■/MR-^ffS: l o oUt b^i^FO^/HBcSrgB-C**) o 

bT bT»»tt£*»*«:»fc„ 
[0 0 9 5] [Jt««l—5] 

£4 5 Ot^r b^*^3R^b*E7KSH-«)0#i6NFPfl 
aSLfco zMSSrSfEboof&SPU 3 0 0tT^ 

20 «i**O»-&lt*Sr^XL***«S:0. 2%. 

g,£i±-4 5t<!r l^/WK^^^-loo4 
0 < CKT-C2WPW*ife^b, «J»^a3$*Sfc»*»« 
Sr 1 % ^ b l 0 ttPOIMfeft; bfc 0 n (7?«rtftSMt*«<^iS. 
S^4 0 < C«tj#b. 9ftOttt^tAt»oaA^4 0°CSrS 

25 *.ftv^i5fc*iMbbfc. r^*i7«#/w»fc»b7K^ 
^ 1 % £ ft 5 <fc o ^M^tK Sr^Mb S *oo^ £ 

[0 0 9 6] iVOim 6 ] ISKM 1 fc*3t ^y-t-f h 
30 (i^^^A) (7)ftt>D^¥^fiiS 1 0 0 nm, 
•MftM: 8 . Jfc*ffifl| 12 0 m 2 / g Sr^-t-^V^Srffi 

ttfflb, M:««i-'5ira«l2:b"Cb"CaS»ttA«»* 
35 Sr?#/c Q 

[0 0 9 7] ±E<^J:5Kbr#e>ixfc3il«ttA*3»* 
ilOkOe (7 9 6 kA/m) "eSfJfeb^o tfbtbfc 
40 3 0 OfficoS-^J: 9 »«ttA«»*<o^*8B5>^^« 
7^o ** I t , 2 5 0*0^3 o^jft^b^^^-y-^ (^7 

^^-^u^^fcK) "CJt*asa*rajebfc 0 *fc, 

45 j&*Xl[H{ffffi (50kV-l 50mA: CuK^ 

mi&m) a-F etrffia-TS (110) ffii (2 

2 0) BtOlHlWIfc^^lHK*^^ 5 0 
[0 0 9 8] 
[*1] 
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&m 2001- 



3 5 7 5 1 1 



1 




>:rL:m 


mm* 






a s 


ATrf/kg 


118 


no 


112 


106 


108 


97 


112 






He 


|kA/m 


191.0 


184.4 


166.2 


200.2 


183.0 


159.2 


179.5 








nf/g 


52 


55 


54 


60 


62 


65 


68 








A 


125 


120 


123 


129 


102 


86 


125 








nm 


85 


79 


70 


66 


52 


72 


63 








% 


20.2 


23.1 


22.1 


20.6 


18.5 


21.7 


10.5 






nm 


11 


10 


11 


11 


9 


10 


11 










8.2 


8.0 


6.5 


6.0 


5.8 


6.9 


5.5 


















■ 








a s 


A'nf/kg 


105 


95 


135 


127 


130 


120 


124 


132 




He 


kA/m j 


I 170.5 


159.0 


192.6 


185.4 


168.7 


| 191.8 


180.9 


177.0 




rrf/g 


65 


69 


44 


48 


45 


50 


53 


52 






A 


108 


85 


141 


133 


139 


138 


128 


115 






nm 


61 


44 


83 


76 


69 


65 


52 


85 






% 


! 12.2 


\ 18.6 


33.5 


i 31.9 


27.5 


28.2 


27.9 


22.1 


*pi$*ss 


nm 


12 


8 


12 


! 11 


12 


11 


10 


11 








4.9 


4.8 


7.5 


7.1 


6.0 


5.5 


4.8 


7.8 



[0 0 9 9] Jfctfcfll 2 1 ~ 2 4 ] ^^SMtS^ftaTOBIti^fttTiffl*! 

mmm i , 3, 5 , 6, 7, 8 , tt&m 1.3,4,6 20 [0100] 

5kMftL&mffi* 1 0 0515 

*flltrn/U*«-&flC 1 3 35 

(-SO3KSS: 1 X 1 0' 4 e q/g'&W, fi^S : 3 0 0) 

#y :n*7vM*y Vuf^mm 5 515 

(^^--O-^/W^U yU/^u 7* h^^fy it— JV/MT> I 
= 0. 9/2. 6/1, 
-S0 3 Nai: 1 X 1 0 " 4 e q / g 

a-T/US"*- (¥*Sf*fcT-S : 0. 13/im) 495 

sR^^y^ ffiftB^ft: 5 0nm) 1 SB 

^^^yi/^^f-^^^-^^ 3515 

^MfTU-F 3 SB 

XTTV^&t 3515 

* ^vwn^vu^r hv£ >^ u^^y V= 1 : ljg^igffj 3 6 05B 

[0101] 

( rm m com^^) 

tf^-^^-r h 8 on 

(BET8sfclJ;5it*fl6« : 5 5m 2 /g, 
5p*SSttfcR: : 0 . 1 0 m m, spJSfcflfcjfc : 7 , 
pH:8. 8, W^Al 2 0 3 ^ttlSi%ffft) 
^-^7^^ 2 0§|5 

(WrtStf* : 1 7 nm, 
D B P g^fft* : 80ml/l00g, 
BETftia^iffif: 240m 2 /g, pH:7. 5) 
MS. 

4ttfctr=^#«-&flK l 2g|5 

(-S0 3 KSSr 1 X 1 0" 4 e q/g^, S^ft 3 0 0) 

^y ^Tvujtfy vuf^mm 5 5(5 
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= 0. 9/2. 6/1, 

-S0 3 NaS: 1 X 1 0 4 e q / g ^ W) 

^fryyi 3 a 

t^/u^/usr h^bf? n : lm&mM 2 8 0U 



[0 10 3] #bhfc*8ttiffl^M«Sr«M^» 
±l^«ttJlOft«»«>ff*^0. 0 8-0. 2 2/xmO 

r.^w<oErftas«»:*±a««" (3*®a£}£5 0 omT) 25 

SriliH*"frfc«y uy-f K»5 «Sf*5 00raT) 

p-^J: 9i«SH5 7»# l/y^-Co -/Mftft 9 
I5«saff*#, 8 mmtgic^ y y h tt 8 mm ^ 

^i^^^Sr^ufco »e>nfcty^i 
y^iiiOSHc^tsFDr) , fl«4JBJ¥*. * 

ffite s , ««^*#tt*5 ± vm&m <d ( a <p r ) 35 

[0 10 4] SSBt***M4<oaiI3effiWc»c^*j£i-J:o 
fc 0 t 5 — EftJB 8 S y -r^^tCM I G^s> K (^s> 

K*ty^0. 2 Mm, h7y^Hl7Mm, fiftlS 
Ml. 5T, T^ft2 0° ) tBtfflMR^y K 40 

6 Mm, ^fy^ftO. 2 Mm, Tv J ^2 0° ) Sr 

*f3§*£:10. 2m/f^U l/2Tb (1 = 0. 5 
Mm) <^Aa*^^b**E««SESr**-^«SE^ 45 

u mr— K-e»4tfc, c/N(iif^^r 

T^7>f1f-^*HB^^K«H:l 0 0 kHz £ L*l 0 

[0105] atft^ttWHrtmsat^ti- okjsx* 5 o 



Si) 4ttfflU^fflWl7 9 6 k A/m-eEfRl*'^]^ 5 P ; fT 
KWftbfco 3K3SX*»^iR»K3|sH!»*tf^8t«E» 

m - 7 9 6 k A/mHJ*nbDCfi&?P$i*: 
W^fnt:MLMft (-Mrmax) Sr 
fiO^-r^o ia*lR»-7. 9 6kA/m«t?:Wtt 
^■^«»**nfct>ifba*«ftMr SrWftU 7. 9 
6kA/mfoWW«ftl, aglft^I^Il 
JH3tU u^*^**l*«r»eLfc. *<£>¥««/ 
tT— ^KJfJ: «9 S FD r S:*«)^o S F D fiswitching- 
field distribution£rJt1- 0 gHc^lt U-r^^^ 
ftj»Sr»3tbfcW?, 3S*lp]^2 3 8. 7 kA/m^L 
fc^aflftMr ir2fr*fRl^7 9 6 k A/mSrEPiD L 
fcWW»g«frffc:M rmaxi!) «T<0Sfc-T**ttJ bfc 0 
«HcJ5)c# (%) = 100X (Mrmax -Mr)/ (Mrmax -(- 
Mrmax) ) 

[0106] m&m<D¥-&)mfy<omj£&. m^»mtfc 
mmi,. *<D^mn&*fTofro ¥«^yyyhf-fx 

f£, Wtt#f«fS« W-/^r^^±K:KS4 0 0 
0) KT»if9 UfcH^IIBBISrWftUfco 

[0107] tp*C?ffi5p*S«B5aS (R a ) : ^ tf>Stffifi 

wYKott (usry/tW) SSfc3fe^#3#:7c 

THD-2 0 0 0J SrfflV^T, Stti^E^rM I 
RAUSTiB 184MmX242 jzm<£>ffifR<£>R a SrfflO 

[0108] «tt«<?5lB|gf4H:«ftE»aff S: 6 0°C, 

A<Dr (%) =10 0X (ftfiFffi* r r) / 
fc?£lfi<P r 

«Jfett«»tWai»JltW-VSM-5 (m^X^tt) Srffl 
v\ ^^A^y^^yho. i#, ^^-^3**3^/ 
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lOkOe (796k A) , M^M® 1 0 k O e "CSllffi 

[0109] 
1^2] 



CM 

i 


1 


| 200.4 


OS 

cJ 


rO 


I 0,360 


5 

CM 


o 


LO 


CO 


CM 


CM 

1 






CM 

o$ 
o 

CM 


a? 

CO 

o 


3 

CO 


CM 
<£> 
CO 

<=» 


CT> 

CM 




^ 


CM 


O 






CD 


CO 
CO 
i—l 


o 




CO 
<=i 


CO 
CM 


o 


to 


CM 






cm 
jo 




c6 


CD 
CO 


eO 
■«* 


CO 
CO 

e> 


CO 


CD 


LO 


eO 


Oj 


CJ> 

1 


cn 


00 


si 


LO 

to 

CO 


CO 


CM 
eO 
CZ> 




CM 


CM 


O 


in 
d 


CM 








OS 

«=5 


to 


s 

«=> 


CM 
CM 


CM 

S3 
a 


CM 




CO* 


aq 

CO 


m 


to 

m 

K 


CO 


«r 

S3 
o> 

o 


CO 


o> 

CM 

C? 


ad 


3 

C3 


CO 


c^- 


in 


tO 

CO 


« 




i— 




cji 

CM 


4? 
oo 
c? 


<o 

OS 


(O 


CM 


CM 


CO 


io 

CO 






CO 


m 

CD 


in 

CM 

CO 


U3 

CO 
<=> 




o 


Oi 


LT3 


CM 


CM 
CO 


CM 
CM 

s 
« 




CO 


s 

<=> 


CM 
CO 


CM 
CO 


oa 


IT) 

e> 


LO 
CM 


"* 




CO 


m 

« 


i 


ca 


cm 
eg 
cr> 

e> 


cn 

r— 

cr> 


s 

CO 

o 


CM 
CM 

cs 


IO 

<=» 


CO 
CM 


OQ 


CM 
CM 


cn 

CM 




as 
as* 


i 




=1. 
X 

1 






a 


i 




CQ 

-a 


oa 




LO 


o 


1 

to 


re 




-«J 


o 

3. 
m 


■R 


\ 


I 


3* 





[oi io] mi, 2frb. ^mcommmx-i-i. mm 

5 %UT t /h $ < s m^lE^jSfls: t L/c t * 

tt, *Hcj«»**'>3fc<*P?t-e*>0, BttttS^Lt 

fcf-Cifc 0 , »K / -f X/S'^^-tci&V » r. t Sr* LTV ^5, 
L^L, Jt«cMT?H:, ^tt^rospvftt, C/NJt 

[0111] 

h<9, temUftii. ¥^§^2 5-9 0 11111^!), 

2 5 %«Ttfc >9 , B--o&mnft(D¥-&3 
ti-«Jt!43~l 2(0*581^*)?). 3i®Ett#Jl^*^?D 
15 SS-fk a s # 9 0 A • mV k g «_h, 1 2 0 A • m 2 / k 

HcW'>4< ! l*ili?fc9, W«ttt^U» Ww« 
«*«M*ttT?ttU"**s«tVC/NJti: t "= ft»-e&9 . 

mz/s{x&#mc&<¥r\z.m%i&in.m (mr) 
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